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(57) Abstract: Compounds of the general 
formula (IA) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R 1 and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X\ X 2 , X 3 and X 4 
are each hydrogen, alkyl, 2-pyridylmethyl, 
or an amino-protective group; and m and 
n are each 0 or 1), with the proviso that 
both R 1 and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 5 
and R 6 are each hydrogen, alkylcarbonyl, 
or a Iky Icarbonyloxy methyl; and R 7 is 
hydrogen or alkyl. 
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(57) WHS: 

(A) (5S«K X 1 , X 2 , X 3 , XMlTk^®-?, T/U^S, 2-t°U v^/Mf/H, 



(A) 


WO 01/62755 


PCT/JP01/01503 


m m m 

^<bixTV>5 0 II&Wd-'7*HT, TSQ (Reyes, J. G. , etal., 

Biol. Res., 27, 49, 1994), Zinquin ethyl ester (Tsuda, M. etal., Neurosci. , 
17, 6678, 1997) H Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe fc<D % ? a ? X* % 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) ft £#*JBfls£*l"CV 5„ 


WO 01/62755 


PCT/JP01/01503 



W»LW J b,-TSQ, Zinquin, X\$ Dansylaminoethylcyclen Srffl b^tzMfe 

367nnu 368n m> RXfi 323nm "Cfc 5 0 ) > Cl*l&©aE#&£3fc:/P~:/&£tt3RG>a!|£ 
icfflVNfc^^tci^:. fi**fcJ:«jaiB*s»J6«#«r§l#ier.i-Rr«tt*s*>9 (IP 

17, pp. 584-595, 1998), MaBKUMfeX £ 5 g 

(nadh ^7?tfy«Wt5**) (cj;5^^Sfj-^-rv^v>9Pp^^fc5o 

£<bUl, Dansylaminoethylcyclen tZMfettZ&M&ft&l- Z> ^tf>5SV\ 1~&:b 

*>&&<a«^ hzwmn&K, »jartt>u< tt*waffliJ!s^fcS3Jt5*«tt, is 
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• tttt • HUR, JtflJ-t, 42, pp. 171-176, 1997), T S Qfifla^<4^ s iiiV'» 
Newport Green fc&fc&CDMfeytXmM&ftteTLZ t><D(D^ *V t <DT 7 

zmz-t ^ t%<. mmmz.w&<>< *y*m%.xz ss^^p 

<5 z. b Mfc<5 0 

1^1-5 ^ t z^m ufc n-40325 -§-)„ *^p^# ^ « £ b {cw^^m^, 

<Dx\&fcft<DmszteftxiEm^mm&tmfex$ 5 t bfc 0 
#$g^ « c <b <d%\& %m (C t -c £ ftfc t> <d x h 5 c 



X 

-W 


CHj-CHa-Nj^CHa-CHj 
' X 3 X 4 


At 


(A) 


(5£«K X\ X 2 , X s , X 4 tt-ttL^tt^SctCTkigJS^ TVi^ug, 2- try v 5 


WO 01/62755 


• 

PCT/JP01/01503 



TffiO-«(IIIA)X(4(IIIB) : 



K*. R 21 S:U f R 22 (i^tb ; e^S:^7K^m^x«Tl2^^:(B) : 
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(B) 


X 13 X 14 


(5£<*\ X'\ X»\ X 13 , RXf X"l$*tl?M$L$.\Z.7kmm*, T/\s*JU&, 2-.t?y 
vvuy XliT 5 J m<D&mmZ* U p q te^ti^i-aitftc: 0 Xi* l 

Y {i-C0-NH-Xfi-NH-CO-?r^ L -.iPRXf R 24 li-?:^e^3zlC7K^JI^X(i^ n ^ 
>-H^£^L ; R 25 &tf R 26 ti^ti^n3i5t[C7k*il^> T/i^/i^w-ff^,^ 

suom^^^fi. *mw\cx <?, ±ie-^s;(i)s -^(ii) s ^tt-^dn) 

% -f d - ^ \ 2 Jl ^« <D ^ v £ m £ -T 5 fc ft { c ffl v n 5 ^ i: # x # 5 , 
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±e-ttsc(i), -«5*;(ii) % xn-«a:(iii)-c*$jx5'fb'a* (fc«ir5 

/*©««**«*A$;fcfcfc^fc|*a) H\ ±fB©3E$&m#:/p -:/©»!&© 
«PM»ktr«fcRjK y 75 >3fl#£W-r<5 ACF-l Jfc« Lfe$£JI£^1- 0 

nemtts pHomticm-zit&m i2&t«b£*2i t^«b©»$H*:©$ 
a*m$tf?mm% 2000-50869 ^mmm<Dm^±x0mt Lx^wmrnvm 


WO 01/62755 


PCT/JP01/01503 


*wmm\z&^x, tTA,**v&\ x\*Tj\'*»u#&<£ttw&m mixta, 

*LTi^5„ «fc 9 Attftfcfc:, 7/^;vSiLti«l7/^/wS 1-6 

fvu£* n-yPtV^S, -YV^otr/US, i/^DT'P^VS, n-7fvUg, 
s e c -7^1^ 4 775^1^ t e r t -^^^S, 9 s9 u~fn fcVM 5vU . 

i^-C^n^ISl^v^S^fctt, 7^9MK^ £5*]^ H*®^ Xf±'a 7 

So 

^ • y 7 • v'/'tv'^ (Protective Groups in Organic Synthesis)^ 7 

y-y (T. W. Greene) i>3 V • 7>f V - • 7^ K • • > = 

>ffyK (John Wiley & Sons, Inc.) (1981 #) * ^Sr#^-f5 i £ 5„ 
±IE-^(IA)S^ (IB) ^jS^X, ^>-feVii±{Cg^i-5 R'&tfR'tD&E 
f4*3N£R£S*i,fc^ 0 R 2 ^7K^^-Cfc5^^fi N R'dM;00R 7 -T?*$ti,5S (9 

\z&&i~Z>z.btiW$. U\, -^(ii)jc*5(ts^y^^±<De^7 

tt^7«tT»*>5e -^(IIIA)&^(IIIB)lC*3^-C, ^^^>-ii±ica^-r§ Y 

<DtiLm*&iz.mfe£ti*^i>K Yfc-coojrxmztizm (77 hymzM&tz 
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±ia-^(IA) IkTf (IB) £ tlZitSmzti V vC, R 1 & R 2 <D V *-f 4xri>-;£ 
SfbSSKHS^T. X'fcV^LX 4 , ^L^iX'&tf X 2 LT 2-tfy ^/M^vvg 

am £ u\ ±ia-jRS:(iA)xu 5 (iB) T^Sixsfc^K&^-c.m # o -e& 5 > 
n a* 1 x , «ift^:i«t< 1 rosi^c x'&t/x 2 

# £ t fc 2- f y ^/M f/wS-CfcSi t LV*. R'&tf R 6 LTH:**®* 

L<,W'^-^>^Wffl^T-{iR 5 S:t5R 6 /5i7'-fe^SXfiT-fe h**/**- 
;uS-C&5Ci:*sff*U^ R 3 &tfR 4 fct**®^*,*^ 

±K-«S:(iiiA)xv(iiiB)-e«SJx5^^*^i3v^, R 2, s.t>* R»o^-ftb 

T?*3*l5*te*JVvC, X ll ^^LX u ( #*L< Wt X"&tfX 12 LT 2- try 

X ll &tf X' 2 # £ t 2- y vVU* fvPg-Cfc 5 C £ LV\ R a 2fctf R 24 * 

±E-«a;(i) L (ill) f«^5*i5^»jb^!ii#j)DSXiiISW. 

IfcttJ&P&tLTttu 0J;itf % Mtt. ffiBfe& 

nmtvxtts ^hy*A&, #y.*A& x */U'>^a«[ s j*m.t*)> 


WO 01/62755 


PCT/JP01/01503 


G-bhStK iftfe©^®te^1*ftfc#3gW©fcfflK:£^$ft5 0 

±E-«*(IA), (IB), (II), (IIIAh Rtf(IIIB)T?*$ft*3W&W©fl5'&4fc 

sfcfc^wu ^rftt>*#w©$5HM^£fts 0 r\ r 17 , x«r 27 ^tk^ 

Bma4i©«k5fc«£&tt#fe£^$ft5 0 **s. -tt^diOKlia^TR'as** 
liS^&Ste^fci:--«a;(IB) fcis^rR f iS**JI!l-T-"Cas>5fl:'&«H:SSCfttt# 

mislt*?!?, -jRa:(iiiA)t*5v^T r 25 #jM§w*t?fc5fc£#^-«s; 

(IIIB) ^^VNTR 27 ^7K^H^X'fe5^#?{4S^^W^t@^ L-C</^,i©«t 

*$ft"O^5 0 ^ox, ^ft#te, rftb©sft^£££LT£JSJi;|sk 
5^i(aot, ±|E-jR*-C* £ ft 5 W © {fc£4fc £ ^1* ft t JOW 5:i 

W8tej£fc3*ix, test 215 H (1977 ¥)^flifr«iS-c#*. 
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±sa-tt5£(iK (ii), Rxf-m*.(iu)-?&£tiz*&W<n<k&Vi> (r 
W^-efe^o ±ia-«*(i), -jtt^di), xr±-«*(iii)T?***L5*»w© 

mtfhz, ^o-r, ±«a-«*(i), -«st(ii), xtt-jR«:(iii)-e*$^5* 
m-^(i)x^^ti^it^R^(Dm^b^^m^^m^6-(D^n^m- 

491nm SU« 492nm> 513nm 514nm Xh 9 , 1~10mMS« 
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r ^Elifcfcft, Mrt^S^i: ^^5^t^-c#5c Stot ik£® 22 
* (DM (O ftU £ #£1" 5 ffi&W * > £>$J£tf> Ac ft fc& #> T Wffi -C h 5 c 

#J 1 : 6 

4-7$ 7 7^U-fe-r>(l) 2. 5g (7.2mraol) £ 50 ml £)>^ ^/V*yW*T 5 
Mc^L^^tC, «i/^A5.2g (l6mmol) ZMz.tc 0 i^T, CK^^e 
$£4&7ktV<n^/l^ 3. l'ml (15 ramol) ZMtL, ii£flS|»lfc 5 gjfc 
$£IEUJ$t4Ti[fiiU v'^f/^/vAT^ K£3&ET@£Ufc^ i/y^A- 
^7 7A-C)|t$it. <b^2 (3.6 g)£#fc 0 6&@#„ W97% 
'H-NMR (CDC1 3 , 300 MHz): 7.19 (m, 1H), 7.02 (d, 2H, J = 2.4), 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J = 8.7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS (FAB) :516(M*+1) 

m. p. 206-208t (^ * / <o ff/SH) 

it^2 (1.0 g, 2. 0 mmol)^t°y-^>l5 ml 4-- hP-<^ifyX 

;u*~/u*oy K 1.2 g (5.3 mmol) SrJP;!^, ^fiT* 6 B#^}t^ Ufc 0 f y 

£ 2 N i£g£, ^lo^TKT-gfe^, ttifc-J- h y r> A-c&^Lfc, g^^fvi^jifc 
ETSi Lfc^ v-JJ *7/i'*7J±fc£<9nmL, it^3 (l.2g)^#fc 0 6 
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&mfc* JR*88% 0 
'H-NMR (CDClj, 300 MHz) : 

8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 
(dd, 1H, J = 8. 2, 2.2), 7.07 (d, 1H, J = 8. 2), 7.06-7.04 (m, 2H), 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS(FAB):701(r+l) 

m.p. 245-247°C m^^^ + n-^-f^^hW^m) 

ik&V>)3 (0.97 g, 1.4 mmoDSr 25 ml 5. KKli6*»LfctStt 

(CI, IfcSfc-fc p A 0. 48 g (1.5-mmolh 1, 2-i^n *^jr 1/ 1. 3 ml (14 mmol) Sr 

/U50 ml fc*^Lfc. £©ftlfctf7U«tt«r, 7k, tt*T*«*-Cft?M*, fittlH- 

^4^4 (0.78 g)£#fc 0 £fei# 0 W70% o 
'H-NMR (CDCI3, 300 MHz) : 

8.38 (d, 2H, J = 9.0), 7.86 (d, 2H, J = 9.0), 7.76 (d, 1H, J = 2.0), 7.45 

(dd, 1H, J = 8. 0, 2. 0) , 7. 17 (d, 1H, J = 8. 0) , 7. 08 (m, 2H) , 6. 85-6. 84 (m, 

4H), 4.01 (t, 2H, J = 6.8), 3.45 (t, 2H, J = 6. 8), 1.37 (s, 18H) 

MS (FAB) :807, 809 (M*+l) 

m. p. 280-281°C (Ti? h=-h ] J 

4 (0. 10 g, 0. 13 mmoDSrTir h= h V /V4 ml HlSI»$^f v 3 $ik% ]) 
£i*55 mg (0.33 mmol), V 43 mg (0.31 mmol), 2, 2' -i?e=i ]) jVT 

5 V 78 mg (0.39 mmol) ^P^T 14 f%fflWMLtc B T±h- h y /I' SHEETS 
£Lfc&, 2 N £*$H"!>y * U t^fl/>TttWLfc, mt 

iliTiil, ->y*y/U*9A|CJ:5«f«t-C % (80mg)£#fc c & 
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'H-NMR (CDCI3, 300 MHz) : 


8.47-8.45 (m, 2H), 8.32 


(d, 2H, J = 9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 


(m, 3H), 7.61 (d, 2H, J = 7.9), ,7.27-7. 23 (m, 1H), 7.14 (m, 2H), 7.07 (d, 
2H, J = 2.2), 6.99 (d, 1H, J = 8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 
2H, J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H), 2.72 (t, 2H," J = 6.4), 1.37 (s, 
18H) 

MS. (FAB) :926(M*+1) 

it^5 (34 mg, 37/xmol)£4ml<£^>^7}VVAT^ KfC^Lfc^tC, 
^^y^A26mg (0.19 mmolh Wx/-^j2 M l (0. 12 mmol) ^MA., 

mm.x3^mmwvtz 0 fcmtxv ?^7o mg (i.2mmoi) ^ui©^^^;v 
1 1 mi <D7k^m>Ltc&mzfcfc&'&mzMz., mux2omrmmw\,tc 0 ^<d 
m&mz. 2 n mm 2 mi ^m^tzm, ®mzu&T%3z\.tc 0 10 mi 

§^U (15 mg)£#£: 0 %&Mfc 0 J&*70% 0 

'H-NMR (CD 3 0D, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H), 7.63 (d, 2H, J = 7.9), 7.51-7.46 (m, 
2H), 7.14 (d, 1H, J = 2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H), 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3.50.(t, 2H, J = 6.0), 3.25 (m, 2H) 
MS(FAB):573(M + +1) 

0J2 : <t&® 12 <D&I$ 

fc&to2<D&&bmfflZ.l,Xs 5-7 5/7/VtUt^y(7) 3.5g (10 mmol) 
frb, <k£V08 (4.4g)£#fc 0 &&mfco M84% 0 
'H-NMR (CDC1 3 , 300 MHz) : 

7.77 (d, 1H, J = 7. 9), 7.01 (d, 2H, J = 2.0), 6.95 (d, 2H, J = 8. 6), 6.80-6.75 


18 


WO 01/62755 


PCT/JP0i;01503 


(m, 3H), 6.22 (d, 1H, J= 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB): 5 16 (MM) 

id. p. 161-163t (> 9 y-^frbft&gk) 

it^S (3.6g, 6.9 twol)frbitG-y>)3(D&J$ l &bmmz.LXik£-V>)9 (4.1 
g)£«#fc 0 fifeg^o »84% 0 
'H-NMR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8.20 (d, 2H, J = 9.0), 7.88 (d, 1H, J = 8. 3), 7.81 (d, 2H, 
J = 9.0), 7.33-7.29 (m, 1H), 7.05 (d, 2H, J = 2.2), 6.84 (d, 1H, J = 1.8), 
6.74 (dd, 2H, J = 8. 6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB): 701(^+1) 

in. p. 189-191t: ffiM^fr+n-^y-yfrb&tikMi) 

it£V09 (0.51 g, 0.73 Maol)frbik&VB4<D£j$t£kmmzLXfc&® 10 

(o. 35 g) *ntc 0 afesfo «i* 6o% 0 

'H-NMR (CDC1 3 , 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), 7.71 (dd, 1H, J = 8. 2, 1.8), 7.56 

(d, 2H, J = 9. 0), 7.02 (d, 2H, J = 2. 2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6.79 

(d, 2H, J = 8. 6), 6.43 (d, 1H, J =1.8), 3.85 (t, 2H, J = 6.6), 3.40 (t, 2H, 
J = 6. 6) , 1. 38 (s, 18H) 
MS (FAB): 807, 809(^+1) 

m. p. 268-269°C (T± h—hV /Vi^Sigfa) 

4t£Vo 10 (0.31 g, 0.38 m&ol)^h\t^b(D^miitmm^\^X\t^ 11 
(0.27 g)£#fc 0 m^&mVfo HX^75% 0 
'H-NMR (CDCI3, 300 MHz) : 

8.45-8.42 (m, 2H), 8.06 (d, 2H, J = 9.0), 7.96 (d, 1H, J = 8.3), 7.64-7.59 
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(m, 2H), 7.52 (d, 2H, J = 9.0), 7.53^7.50 (m, 1H), 7.33 (d, 2H, J = 7.7), 
7. 17 (m, 2H) , 7. 00 (d, 2H, J = 2. 2) , 6. 78 (dd, 2H, J = 8. 6, 2. 2) , 6. 64 (d, 
2H, J = 8.6), 6.48 (d, 1H, J = 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2)", 
2.67 (t, 2H, J = 6.2), 1.37 (s, 18H) 
MS (FAB) :926(lf+l) 

m.p. 146-148t y-frfrbW&gk) 

fc&VMl (20 mg, 22umol)^hit^6(D^mtmm^LXit^-m 12 (6.6 
mg)*ntz a *§£@# 0 HX*53% 0 
'H-NMR (CD 3 0D, 300 MHz) : 

8.44-8.42 (m, 2H), 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J = 7.9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2.4), 6.61 (d, 
2H, J = 8.8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6.0), 3.03 (t, 2H, j = 6. 0) 
MS (FAB): 573 (MM) 

15 <D£/& 

4-= h vy?;vm.tefc 6 fo. (13) 16 g (84 mmol) M-^dp W^'yJ—iV (14) 
24 g (0. 17 mol)£ 250 ml <D* ^/V*^^^ U T/W^Tn 80 ^T' 60 

zmmwLtzo muhx^mw:, 7K7K1.4 Li^Lfoitt mmLtzmitz 

JIIfeLT, 15 Sr 37 g#fc e «£*o 

16 

it&Vo (15) 20 g (45 mmol) £tK 700 ml KS8*S£-fr, Biti" h ]) !>A9 7RfP#J 
54 g (0. 23 mol) t , 7^miti~ h!J^n tK?P% {^M\t~)~ V ]) $ &m*i 70 94) 
20 g (0.25mol)^D^T N 7;^yTt' 2 0 B^itftD Lfc 0 XtfiM Ltc'& 
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19 g#fc 0 Jfc^fc 
17 

\Y&m (16) 4.4 g (11 mnioD^b^fe (2) <D&&mb LT^^)(17) 
3. 9 g £#fc 0 iRSp 62 %o 
MS (FAB) : 584, 586, 588 (M 4 +l) 

18 XV 18' tf>£^ 

flS-S-fc (17) 3.8 g (6.5 mmol)a»feffc£-4* (3) ©^jfttfei: LT^* 

(18) Sr 1. 9 gjt** (18' ) &1.8gftfc.J|X3Mfc£>fc (18) (18' ) 
35 % 0 

<b£t> (18): 

'H-NMR (CDC1 S , 300 MHz) : 8.38 (d, 2H, J = 8. 7), 8.07 (d, 2H, J = 8.7), 7.72 
(d, 1H, J = 2.1), 7.48 (dd, 1H, J = 8. 1, 2.1), 7.12 (d, 1H, J = 8. 1), 7.11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 
it&Vo (18' ): 

! H-NMR (CDCI3, 300 MHz) :8.26 (d, 2H, J = 8.6), 7.93 (d, 1H, J = 8. 4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J = 8. 4, 2.0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (M + +l) 

K&m 19 <D&J& 

\\L%m (18) 1.5 g (2.0. nmoD^bfl^fe (4) (D&J&teb m»K LT<[fc£$> 

(19) £ 1.2 g*#fc 0 lR$66 % 0 

l H-NMR (CDCI3, 300 MHz) : 8.39 (d, 2H, J = 9.0), 7.85 (d, 2H, J = 9.0), 7.79 
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(d, 1H, J = 2.0), 7.51 (dd, 1H, J = 8. 2, 2.0), 7.18 (d, 1H, J = 8.2), 7.14 

(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6.8), 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 (MM) 

(18' ) 1.5g (2.0 moDfrbftG® (4) ©^£i»lT^ 
(19* )£0.70 g#7c 0 11X^40 % 

l H-NMR (CDC1 3 , 300 MHz) : 8.19 (d, 2H, J = 9.0), 8.13 (d, 1H, J = 8.3), 7.70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (MM) 

ft&m 20 <D£f& 

(19) 1.0 g (1.1 mmoD^Mt-g^ (5)©^^^iiatM 
(20) £0.56 g#/t 0 JlX^49 % a 

^-NMR (CDCI3, 300 MHz) :. 8. 50-8.47 (m, 2H), 8.33 (d, 2H, J = 8. 7), 7.76 (d, 
2H, J = 8.7), 7.70-7.60 (m, 3H), 7.46 (d, 2H, J = 7. 9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (ra, 2H), 7.14 (s, 2H), 7.00 (d, 1H, J = 8.3), 6.79 (s, 2H), 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H), 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

\t%m 20' (D&fc 

it&m (19* ) 0.20g (0.23 mmoD^Mfc-a^ (5) <D&f&&tmmcLXfc£ 
m (20' )£75 mg#fc 0 lfc^33 %o 

'H-NMR (CDC1 3 , 300 MHz) : 8.43-8.41 (m, 2H), 8.17 (d, 2H, J = 9.0), 7.97 (d, 
1H, J = 8. 3) , 7. 63-7. 57 (m, 2H) , 7. 56 (d, 2H, J = 9. 0) , 7. 49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7.7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J = 1.1), 3.74 (t, 2H, J = 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6.2), 1.40 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

21 <D/&& 

tt&m (20) o.26 g (o.26 mD\)t*bft&m (6) (o^mmt mwz vxit&%) 

(21) £ 98 mg mtZo 35 % 0 

'H-NMR (CD 3 0D, 300 MHz) : 8. 56 (brd, 2H, J = 4. 8) , 7. 98-7. 91 (m, 2H) , 7. 57 
(d, 2H, J = 7.9), 7.46-7.41 (m, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H), 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5. 5), 3.29 (t,' 2H, J = 5.5) 
MS (FAB) : 641, 643, 645 (MM) 

itit® 21' <D&& 

(20' ) 0.20g (0.20mmol)*»P>^.4fe (6) ©^^itatj^ 
® (21 » )£58 mg#fc 0 IRSP26 % 0 

'H-NMR (CD3OD, 300 MHz) : 8.45-8.43 (ra, 2H), 7.93-7.88 (m, 2H), 7.58 (d, 1H, 
J = 8. 6) , 7. 50 (d, 2H, J = 7. 9) , 7. 45-7. 41 (m, 2H) ,• 6. 72 (s, 2H) , 6. 73-6. 88 
(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H), 3.27 (t, 2H, J 
= 5.7), 3.06 (t, 2H, J = 5.7) 
MS (FAB) : 641, 643, 645 (KM) 

22 <D&& 

ft&m (12) 140 mg (0.13 mmoDSrT-fe h=- MJ/HO ultSHHU 
!>A0. 19 g (0.30 mmoDSrflnjifcSU «f7KK» 28 m 1 £4> Ul*o^P^fc 0 

*7Ar«ttei (22) 79 mgSr^fc. HX*94 X. 
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'H-NMR (CDCIj, 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8. 4), 7.60-7.54 
On, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 
6.96 (d, 2H, J = 8.6), 6.80 (dd, 2H, J = 2. 2, 8.6), 6.77-6.74 (m, 1H), 6.48 
(br, 1H), 6.02 (d, 1H, J= 1.7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, ' 2H, 
J = 5. 1), 2.31 (s, 6H) 

±mm i tmiz<t&to 6 Rum 2 xm^it&m 12 zm^xM&j 

5ii^tt£flMffiLfCo n*<D&mJ (5mM3U±5 mM) 100 mM HEPES 

mnm (pH7.5)q^£5MM<^b^6x^b-8^j 12 ^d^> ib-a^6ico^-cii 

Ehm&& 491 nm, 513 nm t U 12 (ClOVN-CliJSSjig&g 492 nm, 

514 nm t LT$)t.&££}IJ& bfc 0 ^^10 «b£#>6) 

2m ab^-^12) {c^-r 0 £7t, m*<D&m4*y(i»yix\z5tM)z<s& ioomM 

HEPES (pH 7. 5) <*>(C 1 n M tfMb£^ 21 £AP;L, Sfjjg&S 505 nm, 

522 nm t LT3bt3&g£$iJ£ LTcio 311^, . 

6 xiwk^ 12 ^®$&-r Lxm#>xm^m$i&&G uts 9 ,4 
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5 M M <Dit&®6 , fc^fc 12, Xtt ACF-1 (#J^¥ n-40325 ^-©»J 1 (C<fb 
^(20)i UTfE«fe$n^^^y T^>'|f|5^^Wi--5'ffc^#») «r&tf 100 mil 
HEPES (pH 7.5)«|'fcaE»>f*y (S»&5 M M, 50/zM) ^^Pxi, 
£Lfc 0 -fb^6(C0VN-C«^5: 491nm, gft&ft 513nm<tU ^» 12 
tCOV^rtt®ie»[ft 492 nnu£3teft* 514 nm £ U ACF-1 »COV>Tttiaje&5 495 
nm, ft^ftft 515 nm k fC*3t!MESr«3feLfc. ie**»4 0fc/Tt. E4\ 
S£«ifi*lSt$tt3a&&^?-. fea»fc ASK, ACF-l t?tt«3t3ME 

CH 3 

H 3 C-N N-CH 3 

HO 

ACF-1 

0IJ6 

5mM <Djk&V>)6, it&yo 12, ACF-1, Xfi Newport Green (Handbook of 
Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) Sr-g-tf 100 mM HEPES Mffi^ (pH 7. 5) WzM* OHIOlfeMty?; 
*Px.fcitO»3t3S«o3E{fc:Srfi|«Lyi:. 6 fcoV*Tttjafi8* 491 nm, 

513 nm £ L, 12 fcOVvCfiJSbfiJfi* 492 nm, 514 nm 

L, ACF-1 fclO^TfiJSbjeiftft 495 nm, gft&ft 515 nm t U Newport Green 
KlOV*Ttt«JJfiafc* 505 nm, SMS 530 nm £ LT£ft®££i|iJ£ Lfc 0 Jg* 
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12 ott&JBJKttftfttcffi < , * u- * t m&ft&ft t 

mi 

pH <Dmt\Z.tt-tZ>ik&® 12 Xmft 21 t *tlb<DW$MBft<Dlkftfc§[<D& 
itZm^tCo 12 toVN-CriajfiftS 492 nm, 514 nm £ U -fb 

21 tCOV^Tttaie&ft 505 nm, 1k%WL& 522 nra £ LT*3t»«*a8^L 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na WKW. (pH 2. 0) 

100 mM ClCH 2 COOH-ClCH 2 COONa WMWL (pH 3. 0) 

100 mM AcOH-AcONa fflffifo (pH 4. 0, 4. 5, 5. 0) 

100 mM MES ffiffifa. (pH 5. 5, 6. 0, 6. 5) 

100 mM HEPES (pH 7. 0, 7. 5, 8. 0) 

100 mM CHES WiWfo (pH 8. 5) 

mz 

fc, 10 (B4» 2#~12#) *jt«*ur*3t*©l*M*{bSrfl.fc. 
(l) 
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BM : 124' mM NaCl, 1. 25 mM NaiyO,, 2. 5 oM KC1, 2 nM CaCl 2 , 
26 mM NaHCOj, 1 mM MgCl 2 , 10 mM ^3-7 

(2) ^Jkffi V >?A>m 

: 124 mM NaCl, 1. 25 mM NaH 2 P0 4% 2. 5 mM KC1, 2 mM CaCl 2 , 
26 mM NaHCOj, 1 mM MgCl 2) 10 mM 2-X ^-^S^/Us — * 

(3) ^yy-y 

&j$ : 124 mM =» U ^ 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1> 0. 5 mM CaCl 2 , 
26 mM NaHCOj, 2. 5 mM MgCl 2 , 10 mM 

*7>r*<&W$LfttfWJ£K:te5 y ^^i&ttftf-* 95% 0 2 / 5% C0 2 &/<7frLX 
^^^-•7^ (200-250 g% »)Sr3t-y/ut?rtc»L.fc. WWLfclft, £ 

fc^ y y-!)y«^ ^-r-^y htiafca y ^-y >^/uj**rft*o«> 

fc > * - u±T?fe***«r«J «3 fcm , fflllB £ & »5 # * /<- f;K'I,l 
- T* 300 n m co ^ fc:$a o fc„ 30^ \z&tztzibtc V > {c * y * L tzMM £ A 

fcKl* ^fc^tt 22 £ DMS0 te»j&»Lfc 10 mM«£, y i^UiKT? lO M M fctfJR 
tfc 0 rcoM^jS^^^-r^^A^Tji^LMT* 1.5 l*|B>r ^a^-S/g 

t=**fcy^^/v««rfliai**-c^v^ («2-3mi/^) 0 iu^fi, ®z.mn 

(^-y IX-70) -Cfrofc. (ftfeU-^X : 4flS, lfett^7~ : 505 nm) a 

y y^/W&(95 % 0 2 + 5 % CO^/^/W) : 2 # (EM 01 00. 00 *»P> 02 00. 
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00) >^jfa.ffl ]) >?/\sfc(95 % N 2 + 5 % CO^/^A-) : 10 ft flH^<f 03 00. 

00 frh 12 00. 00) >D V^MK(95 % 0 2 +5 % C0 2 $r/^/V) : 4 # 

13 00. 00 <b 16 00. 00) 

* mmm\z. «t o $us%ds & ^ o r ^ 5 r £ $ tit v * * cm « 

Sfcfc* *8Bfc*1N:$fc, ffeiMfflftfl, cai fM (Blti. 2, 3) 
m*# Lfc. ca3«* (0f4), tttfc® (0«f 6, 7) -etm 

t7Co ^7 7<Dnm&. mrm* (o. oo sec ) X'<D&yt&m* 1. oo 
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Kt, R l Xt5R 2 tt^^ii443lcfc**ij!(^xttTia'©^;(A) : 
x 2 

x 1 -n-1ch 2 -ch 2 -n| 1s 4ch 2 -ch 2 -n1 1t — (a) 


x\ X 2 , x 3 , X 4 fi^fi^tt&K:**!^ T/u=¥/vg N 
/M fvv£, XttT 5 y m<D&mm*7F U * n te^maA&K 0 Xte l 

R 3 &tf R 4 teZtiZtl&tHcfrXmTXte^ n y -yWLttfp t ; R s &tf R 6 tt-tix-e 

/uS^^L,R 7 fi7K^^XfiT/^^S^^i-]-C^$^Sft^Xfi^^ 0 
2. TISCO-^(II) : . 


29 


WO 01/62755 


PCT/JP01/01503 



5. T!B<B— «5t(IIIA)Xf±(IIIB) : 



OS*. R 2l S.t>*R 22 «^tV^^S:^7K^^X[iTIEC05(:(B) : 
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X 12 

X»-N-[cH 2 -CH 2 -ljl| r 4cH 2 -CH 2 -N} T - (B) 

x 13 x 14 


Y (i-C0-NH-X{i-NH-C0-=^7F L ;R 23 &tf R 24 ftZtl^M&tnzfrmm+JUZ^n ¥ 
^H^Sr^L ; R 25 RXI R 26 teZtlZtll&ZHCTkmfc?. Tjv*>\,U)V&-)V^ 

^ • 

y &co&ffg;^A$;ftfc{t^£&fc< ) XteZtibnmt ffi»>r 

(a) if #w$SIS3l i igft^ Lm 5 JS<&^1* l ^iz.w.m.<Dit^(tztc 17 y 
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